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(57) Abstract: Disclosed is a method for producing a 5 Qf -pregnane derivative represented by the general formula (II) below which is 
characterized by reacting a pregnane derivative represented by the general formula (I) below with a metal selected from alkali metals 
and alkaline earth metals in the presence of a proton donor, an amine and/or ammonia. By this method, a 5 Qf -pregnane derivative 
which is useful as a synthetic intermediate for a squalamine can be produced from an easily-available raw material at high yield. (In 
the formulae, R 1 represents a protecting group of a hydroxyl group; R 2 , R n and R 12 independently represent a hydrogen atom or a 
protecting group of a hydroxyl group; and R 3 and R 4 represent hydrogen atoms or combine together to form a bond.) 
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adr^-2 0-^f^7°V^t-l, 4 - v 5 ^^- 3 -^-V (8 . 79g, 2 
5 . 5 mm o 1 ) „ -< 5. ^V— A- ( 2 . 6 0 g , 3 8. 3 mm o 1 ) 33 
F7tFP77> (100ml) &A;h/T9i#Lfcase>i§A¥£i2\ 7fC^b7t e r 
^r^^l^, tert-7*f/^f^no^7y (5, OOg, 3 3. 2m 

25 mo 1 ) h7tFP77^ (20ml) fc^fl? L 1*3 i&tf* 0 1 0 

fc c S^fS^TZk (2 0 0ml) fcAn*., ftK^^/V (100ml) T? 2 Etttt} L 

fc Q &#«tu w$ui£tsfn^m7k doomi) T?ft#L, m*.mwtrh 
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^-t'iStSr k\Z.£ TfS^^'l4^W-T6 (20S) -21-tert- 
-ff-tWt^jVis)) fr***/- 7 o-t Ka^->- 2 O-^^vl^V^?-- 1, 
4-^^-3-^-^ (ii. i i g ) fc^fc (i&^9 5%) 0 

5 'H-NMR7^ h/V (2 7 OMH z, CDC 1 3 , TMS, p p m) 8 : 
0. 0 3 (s, 6H), 0. 7 6 (s, 3H), 0. 89 (s, 9H) , 
0. 99 (d, 3H, J = 6. 9Hz) , 1. 1 — 1. 8 ( 1 5 H) , 2. 

03 (dt, 1H, J = 3. 0, 12. 9Hz) , 2. 48 (dd, 1H, 
J = 3. 0, 13. 9Hz), 2. 75 (dt, 1 H, J = 2. 0, 13. 

10 9Hz), 3. 28 (dd, 1 H, J =6. 9, 9. 9Hz), 3. 56 ( 
dd, 1H, J = 3. 0, 9. 9Hz) , 4. 05 (bs, 1 H) , 6. 1 

4 (dd, 1H, J = 0. 9, 2. OHz), 6. 24 (dd, 1 H, J = 
2. 0, 9. 9Hz) , 7. 08 (d, 1 H, J = 9. 9Hz) . 

2: (20S) - 21-tert —-f^As^* ^As 9 S V >V3r*c*/- 7 a - 
15 t Kd^>-2 0-*^;V7 A-=0-3—^-^<DWk 

^MWm%~Ts ^* 2 0 0ml©75^3|: (20S) - 7a, 2 1 — fc K 
pdr->-2 0-^^/V7 P l/^^-4-rc^-3-^-^ (7. 70g, 22. 2 m 
mo 1 ) N 5 ?V—A> ( 2 . 2 7 g, 3 3. 3 mm o 1 ) teXXfi/f a 

(70mi) *AixTjJI#bJtcdse>i8E»*^ 7k^bfc 0 te 

20 r t -^f^^f^an^?^ (4. 0 2g, 2 6. 7mmol) 
^o°C~ 1 0°C\zi&tctiZ>£ 5 ITHTi, tfi*t#flLT £ 

1 HfrlWaitfLfco SJ»£* ( 1 0 0 m 1 ) g^a^/l, (10 0ml) 

T?2|HttWU^. 7kJg£#«iU ^T««Sr<8lftJAift* (10 0ml) Ti5fc#U 

25 P-v h^7 7^-tiftlt5;<l:(a 9, Tfe^^'[4^W-f-5 (2 OS) - 2 1 
- t e r t -7"^^^ f^i/!J /l^^iX- 7 a — t Ko*'>- 2 O—ff-jV? 
Ujf-t- 4-=c>- 3-*> (6. 7 3g) Sr#fc 0W6 6%) „ 
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'H-NMRW (2 7 0MHz, CDC1 3> TMS, p p m) 6: 

0. 03 (s, 6H) , 0. 73 (s, 3 H) , 0. 89 (s, 9H) , 
0. 99 (d, 3H, J = 6. 9Hz) , 1. 19 (s, 3 H) , 1. 1 
3-2. 07 (15H) , 2. 3 7-2. 4 4 (3H) , 2. 63 (d, 1 
5 H, J = 14. 8Hz) , 3. 27 (dd, 1 H, J = 6. 9, 9. 9H 

z), 3. 57 (dd, 1 H, J = 3. 0, 9. 9Hz), 4. 00 (bs, 

1 H) , 5 . 8 0 ( s , 1 H) 
MMM 1: (20S) -21-tert -^^/Isi?* ^tV%/ ]) >V$r*r*/- 7 a- 
t Kn*V- 2 Q—tf-jrV- 5 a-^l/^t- 3 -&ls<DWa. 
10 ii#i^T> ^*3 OOml W3^P77^3|;r F7tKo77^ (85 
ml), (20S) -21-tert — -f^-fV*?* ]} fVHr^l/— 7 a - t 
Kn^V-2 0-^f;V7°l/^t-l, 4 -v 5 ^^- 3 (5 . OOg, 
10. 9 mm o 1 ) *5 <£tF t e r t — / — A- ( 3 . 5 5 g , 47. 9 mm 
o 1) 5 0 < C£*T^£PU mfo7^^~7 (8 5ml) &m%-1t 0 #c 
15 (0. 38g, 5 5. Ommol) Ot 4 0 

fom^MT^^^VJ* (4. 2 3g, 5 5. Ommo 1) ^Dx.fct, S£ 

frfcxh^fc Kp77«H1 5«JI%fii(t»7K®?SSrJn^.'r*»©pHS:4~ 

^7 7^-tHlt5r J; t) % TfB^«^W-rS (20S) - 2 1-te 
r t -^Vl'^Tvl'Vy /V^-^F-V— 7 a — t Kadp-->— 2 0-^^/V— 5 a- 
^1/^-3-^-^ (4. 7 9g) 01X^9 5%) 0 

25 'H-NMR^n^ (2 7 0MHz, CDC1 3 , TMS, p p m) 8: 
0. 0 3 (s, 6H), 0. 71 (s, 3H), 0. 8 8 (s, 9H), 
0. 98 (d, 3H, J=6. 9Hz) , 1. 00 (s, 3 H) , 1. 1 
-2. 4 (22H) , 3. 28 (dd, 1 H, J=6. 9, 10. 9Hz) 
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, 3. 56 (dd, 1H, J = 3 . 0, 10. 9 H z ) , 3 . 8 7 (b s 
, 1H) . 

J£J£0»J2 : (2 OS) - 2 1 - t e r t - ^^^ f U 7 a - 

t 0-^^-5 a-^^^-T-Z-^-XDW^. 

5 MH^BfCT. ^* 3 0 0ml©3oP77^3 ^ f7tKn77^ (10 
0ml), (20S) -21-tert — Zff^/V^y^ =f->V\s ]) ;V^r^-\y— 7a- 
t ^^=^^-2 0-^f;l/7°l/^t-4-xy-3-ty (5. 00 g, 10 
. 9mmo 1 ) teSLtfit e r t — 7*9 J— As (1 . 7 8 g, 2 4. Ommo 1 
) %mx.-5 0°C£l~R-?££PU WW-T^^-T (10 0ml) ZMtto 
10 T^iyf7^ (0. 17g, 2 4. Ommo 1 ) £rl*3®- 5 0°C~- 4 0 °C 
t-^^^^^^o < »9*Px., »Tf $tlu-4 0°c-e3^rail#bfc o S/£ 
^(-fift^T^^-?^ (1. 5 9g, 12. Ommo 1) ^Dx.fcf, 

7cx h7t Kn7 7«in 5W*%^7K^^^Px.T7K®^>pH^r4~6 

77^--eftlt5r^CJ;^ (2 OS) -2 1- tert-7"f/^f^ 
^D/l^^V- 7 a - t Ko^v'- 2 0-^^/V— 5 - a -7°^?^- 3 
( 4 . 8 2 g ) (JR^S 9 6 %) 0 

20 HJ£$J3 : (2 OS) -7a, 2 1 - t Kp 3r */- 2 0 - ^ *f-JV- 5 a - ^ V- 

^*#ffltCT, ^* 100mlO3oP7773|; (20S) — 2 1 — t e r 
t -7*f/Wv?^^^!i;W^- 7 a-fc Kndrv--2 0-^^-5 a -7° 
l/^'-7--3-^-^ (4. 6 3 g, 10. Ommo 1 ) , rF7tKo77^ ( 
25 3 0ml) *5j:t^6N^^ (2ml) £r#P?U 4 0 "CC 2 B#KH*# b7c 0 TLC 
-eDS^^m^SrfllWft, 1 0SC*%7kM^ h y ^AtRMj (10ml) 
L7c 0 m^h/^^ (3 0ml) ^r^nx., fffTWLtf h7t Ko77>' 
&|&*L7c^ N 3 0 o CJ^T{-^£PLT5iiby u c o 5&#J&* (10ml) 2 HI 
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J5fc#U ^V^T-h/V^^ (10ml) t?2|Ugfe#Lfc:^, I^itSrtia 

5, (2 OS) -7 a, 2 

- 5 a-T'W^t- 3 (3. 3 1 g) £#fc (l&^ 9 5%) 0 

'H-NMR^ hfr (27 OMH z, CDC 1 3 , TMS, p p m) 6 : 
0. 71 (s, 3H) , 1. 01 (s, 3H) , 1. 04 (d, 3 H, J 
= 6. 9Hz) , 1. 0-2. 5 (22H) , 3. 34 (dd, 1 H, J = 

6. 9, 10. 9Hz), 3. 61 (dd, 1 H, J = 3 . 0, 10. 9 
Hz), 3. 8 4-3. 8 5 (brs, 1H). 

*&m\zL£vm££tiz>fc&m (id &£mk&%> av) ( (20 s) - 

7a, 2 1-^tKB^/-20-^f^-5o-Wt-3-^) »4 % W 
00 1/7 9 2 5 5 ^|Eic(^^(-J; 9 , ^^77^t»l< 



^WJRtt, 2 0 0 4^3^ 3 1 e^0^-eWJS$tt/t#JS2 004-1084 
1 9SrS#i! LT*5«9> *Ort*tt^*B»^-t-^<-C'&^$tt5fc©*T?*>S. 
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1. (I) 




(I) 



3itm5&S£f^£-tt5r ttt^mtirZ^ (I I) 




(ID 



2 . R 2 £>£^R 1 2 ^ 7 j<^^.-efc S |t^ij; i fS^©M^& 0 

15 4. R^^t/R'^ef^U/H (^Hg^v-y^fi, ftl^f LT 

3 lEm^M^&o 

20 5. R'te&TlR' t e r t -^/ls*?* fvVv' V Z>n&3& 4 fB*c 
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8 . ( a ) ( i ) 




0R J 



(I) 




(in) 



""OR 22 



R 21 te7k^S<7>{&M£^U R 22 fi7Km^*fc:«7R^<7)#M^ 
(b) Bif!BX@T?&&;H5— jR^C (III) "(fjiSHS 5 a -^V^^flMlft 




(IV) 



(2 OS) -7a, 2 1 - v=t Kn^i/- 2 0 —ff-tV- 5 a -^"l> 
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9 . R 2 & i If- R 2 2 tfSTK^H^-e *> * 8* ^ 8 ffli^M^fec, 

1 0. R 3 *5j:^R 4 ^-^^^oT^^?f^LTV^It^Ig8^/c{i9fe«c 

1 1. R^i^R^^Hi^y^s (iHtt^y^Sfi> tis^tb 

12. R'l=j;tfR 21 ^ter t-/f^^^f^v'!J/Htli)5|Ml 1 
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